Abstract. Let S be topological semigroup, we consider an appropriate semigroup compactication b S of S. In this paper we study the connection between subgroups of a maximal group in a minimal left ideal of b S, which arise as equivalence classes of some closed left congruence, and the minimal ow characterized by the left congruence. A particular topology is dened on a maximal group and it is shown that a closed subgroup under this topology is precisely the intersection of an equivalence class with the maximal group for some left congruence on b S.
Introduction
The classical theory of dynamical systems arose in the context of the study of dierential equations. In recent years the study of these systems has been extended beyond discrete or continuous (real) phase groups or semigroups to the theory of ows of more general topological groups or semigroups.
In papers [4] , [5] , and [6] we developed a highly semigroup theoretic approach to the study of ows of an arbitrary topological semigroup S on compact phase spaces. This approach involved realizing transitive S-ows as quotients of an appropriate semigroup compactication b S of S, where the quotient equivalence relations are precisely the closed left congruences on b S. In the case that the S-ow is a minimal ow, the ow may be recovered from the restriction of the corresponding congruence to an arbitrarily chosen minimal left ideal of b S, and such a restricted left congruence factors (by results of [6] ) into a product of equivalence relations, called the proximal and distal components. The distal component is uniquely determined by the equivalence class (with respect to the original congruence) of any idempotent in the minimal left ideal. These developments provide motivation for the focus of this paper, the study of those subgroups of a maximal subgroup in a minimal left ideal of b S which arise as equivalence classes of some closed left congruence.
The LUCky Compactification
Throughout the remainder of this paper S denotes a topological semigroup (a Hausdor space equipped with a continuous associative multiplication). An action of S on a compact space X (we will always assume that the phase space is compact Hausdor) is a continuous map : S ¢ X 3 X satisfying (st; x) = (s; (t; x)) for all s; t P S, x P X; we further require that (1; x) = x for all x P X if S has an identity 1. The triple (S; X; ) is called an S-ow; we often denote the ow simply 2000 Mathematics Subject Classication. 54H20, 54H15. Key words and phrases. ow, dynamical system, left congruence, maximal group. by X. We also often write (s; x) as sx. A (ow) homomorphism is a continuous map f : X 3 Y between S-ows which is equivariant (f(sx) = s(f(x)) for all s P S, x P X). Denition 2.1. A (monoidal) compactication of a topological semigroup S is a pair (T; j) such that (1) T is a compact Hausdor right topological (all right translations are continuous) semigroup with identity ;
(2) j is a continuous homomorphism from S to T such that (s; t) U 3 j(s)t: S ¢ T 3 T is continuous; (3) j(S) f1g is dense in T ; (4) j carries the identity of S to the identity of T; provided S has an identity.
It is well known that for a given semigroup S there exists an universal monoidal compactication of S which is a monoidal compactication ( b S; j) such that if (T; i) is a monoidal compactication of S; then there exists a unique continuous identitypreserving homomorphism F : b S 3 T with i = F j. In [2] it is shown (with the proviso that one may need to attach a discrete identity in our setting) that this semigroup compactication arises as the compactication associated to the space Given an S-ow on a compact space X, there is a naturally associated S-ow given by (s; A) U 3 sA on the space 2 X of non-empty compact subsets equipped with the Vietoris topology. One veries directly that this action is indeed continuous.
There is then a (unique) extended ow b S ¢ 2 X 3 2 X . We denote this ow by (u; A) U 3 u A. As a matter of convenience we extend this action to the set (X) of all non-empty subsets by dening u A := u A. We develop basic features of the extended ow on the non-empty subsets of a given S-ow X. Se and y is in the -closure of A, then ey is in the -closure of A. Thus a net x in A which -converges to some x P b S also -converges to ex P e b
Se.
ii) The space (e b Se; ) is compact and T 1 .
iii) The identity map from (e b Se; ) to (e b Se; ) is continuous. 
